Development of Quinolone resistance and prevalence of different virulence genes among Shigella flexneri and Shigella dysenteriae in environmental water samples.
The purpose of this study was to find out the mechanism of quinolone resistance in Shigella sp. isolated from environmental water samples from various parts of Kolkata, India. Out of 196 Shigella sp. isolated from 2014-17, we selected 32 Shigella isolates for antimicrobial susceptibility tests. The minimum inhibitory concentrations (MIC) for Quinolones ranged from 30 μg ml-1 to 50 μg ml-1 for Ofloxacin, 5 μg ml-1 to 20 μg ml-1 for Ciprofloxacin and 20 μg ml-1 to 30 μg ml-1 for Norfloxacin. A few amino acid changes were found in quinolone resistance determining region (QRDR) of gyrA. Mutations in gyrA lead to a higher increment of MIC of quinolones. Among the plasmid mediated (PMQR) quinolone resistance genes investigated, qnrB and aac(6')-lb-cr gene were found in all isolates. qnrA and qnrS were found in 25% and 62% of the isolates respectively. ipaH gene was found in all of the isolates followed by the presence of other virulence genes ial, sen and stx1. Almost all the isolates having high MICs showed efflux pump activity in drug accumulation assay. All the mechanisms may or may not be present in a single strain. Several types of efflux pumps, presence of PMQR genes and mutations in drug target site of QRDR region may play the crucial role for resistance in our isolates.